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I.  List  of  Publications  and  Uncompleted  Problems. 

The  results  obtained  under  this  contract  should  ultimately 
yield  the  more  than  thirty  articles  listed  below  which  Includes  some 
receiving  only  partial  support  from  this  source.  The  first  nineteen 
of  these  articles,  which  are  listed  In  chronological  order,  have  been 
published,  and  reprints  of  them  accompany  this  report.  The  twentieth 
and  twenty~flret  are  "In  press".  The  latter,  the  chapter  for  "Organic 
Reactions",  Is  11 'ted  here  because  one  of  ti.e  authors  did  a consider- 
able amount  of  the  literature  survey  and  somic  of  the  writing  while 
being  supported  by  the  Office  of  Naval  Research.  The  twenty-second 
and  twenty- third  articles  are  practically  ready  for  publication.  The 
last  nine  titles  listed  (2A-32)  refer  to  problems  In  various  stages 
of  completion. 

1.  "Metalatlon  and  flarbonatlon  of  Benzohydrylamlne  and  Deri- 
vatives Using  Potassium  Amide",  by  C.  R.  Hauser,  Ina  C. 

Flvir  and  3.  W.  Kantor.  J.  Am.  Chem.  Soc. . 71 . 29^  (19^9). 

2.  "Boron  Fluoride  Catalyzed  Addition  of  Aliphatic  Anhydrides 

to  Aldehydes",  by  E.  H.  Man,  J.  J.  Sanderson  and  0.  R.  Hauser. 
J.  Am.  Chem.  Soc.,  22,  U950). 


^c.  tCz/^^/^  3tr-y  C//e./^-c^/ /]//-<^r/. 

3«  ' "Clalsen  Acylations  and  Carbethoxylatlons  -of  Ketones  and  / 
Eaters  by  Means  of  Sodium  Hydride''',  by  F«  W«  Swamer  and 
C.  R,  Hauser,  J,  Am,  Chem,  Soc,,  72,  1352  (195O). 


Li-J 


4.  "Pentaphenylacetone  and  Tetro.pher.’-lacetone " , by  S.  IV.  Kantor 
and  C.  R.  Hausero  J,  Am,  Cht^m,  Boc < , 7^,  3290  (1950 )o 


5«  "Formation  of  Symmetrical  Ketonec  from.  Self-condensations  of 
Anhydrides  by  Eorori  Fluoride",  by  E.  Hr  Man  and  Co  R.  Hauser. 
J.  Chem 0 Soc  , 72,  329^  (1950), 


6.  "Relative  Ease  of  Cycli".ation  of  2~,  3-j  and  4-Amlncpyrldlne 
Derivative  Sr  Si'nthesis  of  Naphthyrj  dines" , by  C.  R.  Hauser 
and  G.  A,  Reyncldur  J,  Itu  122'^  (I95O). 


7«  "Action  of  Basic  Reagents  on  Benzonltrile  to  Form  Trlazlnes", 
by  F.  W,  Swamer.  G,  A.,  Reynolds  and  C.  Rc  Hauser.  J , Cgj.  Chem. 

16,  43  (1951). 

8.  "Gondensatlons  of  Nitriles  Having  alpha  Hydrogen  to  Form  beta— 
ImlnonitrlleG,  Cyclic  Trlmers,  and  Substituted  2-Kydroxy-4- 
Amlnopyrldines" , By  G.  A.  Reynolds,  W.  J,  Humphlett,  F.  W, 
Swamer,  and  C.  R.  Hauser.  J,  Crg,.  Chem. . Jjit  1^5  (1951  )• 

9«  "The  Clalsen  Acylation  of  liethyl  Ketones  with  Branched  Chain 
Aliphatic  Esters'",  by  E«  H.  Man,  ?.  Vv%  Swamer  and  C.  R. 

Hauser.  J.  Am.  Chem.  Soc.,  23.»  9°1  (1951  )• 

10.  "Rearrangement  of  Benzyl  Ethers  to  Carblnols  by  Potasslxm: 
Amide.  Mechanism  of  Isomerization  of  Carbanlons  Involving 
1,2-Shlfts\|  by  Cc  R.  Hauser  and  S,  Kantor.  J.  Chem. 

Soc.,  21,  1^37  (1951). 


11.  "Rearrangements  of  Benzyltrlraethylommonl'um  Ion  and  Related 

Quaternary  Ammonium  Ions  by  Sodi’um  Amide  Involving  Migration 
Into  the  Ring",  by  S,  W,  Kantor  and  C,  R.  Hauser.  J.  Chem. 
Soc..  21,  ^122  (1951). 


12. 


"Cleavage  of  Benzyl-,  Diphenylmethyl-  and  Trlphenylmethyl'<‘ 
trimethyl nllanes  b\  Pctasslum  Amide  and  Certain  other  Bases'' 
by  C,  R.  Hauser  and  C.  R.  Hance.  Jc  Chem.  Soc-. . 21,  5846 
(1951)* 


f 


I3-,  "Preparation  and  Reactions  of  a,lpha-Halo  Derivatives  of 
Certain  Tetra--sub3tituted  Hydrocarbon  Silanes.  Grignard 
Syntheses  of  Some  Sllyl  Compounds'',  by  C.  R.  Hauser  and 
C.  R«  Hance.  J.  Am.  Chem.  Soc . . 5^91  (1952). 

14,  "Evidence  for  alpha-  and  beta- •Elimination  from  Deutero  Alkyl 
Halides  with  Potassium  Amide",  by  D.  G.  Hill,  W.  A.  Judge, 

P.  S.  Shell,  3.  Kantor  and  C.  R.  Hauser.  J.  Am.  Chem.  Soc. . 
21,  5599  (1952). 


15*  "Sllloo-alkylatlon  of  3odl:;  Esters  with  Trl  ne  t hyl  clil  o r o— 

silane  to  Form  Siiyl  Enters'’,  ty  0-  R.  Hnnce  and  C.  R»  Hauser. 
J,  Chem.  Soc , , 21»  (1953  )' 

16.  "A  Rapid  Method  for  the  Resolution  of  S' -Butyl  Alcohol",  bv 

S.  W.  Kantor  and  Ct  R<-  Hausei’c  J ..  Am,  Chcnj  Ooc.,  75,  177^ 
(1953).  “ 

17.  "Rearrangement  of  Benzyl  Sulfides  to  Mercaptans  and  of  Sul- 
fonivnn  Iona  to  Sulfides  Involving  xhc  Annoafcic  Ring  by  Alkali 
Amides",  by  C.  R-  Hauser,  S.  'W.  kantor  and  W.  R,  Brasen.  J» 

Am.  Chem.  Soc.,  2660  (1953;. 

18.  "Rearrangement  of  Dlphenar.  to  9,10- •Dlhydro'--9-Phenanthrol  by 
Potassium  Amide  and  Dehydratioi.  to  Phenar.tn.rene ..  Results  with 
1,8-Naphthalan,  Phthalan,  anl  ?,  t-  23  hydrcfuran'' , by  A.  J, 
V’elnhelmer,  S.  W.  Kantor  and  C,  R.  Hauser.  J.  Org.  Chem. . 18  , 
801  (1953). 

19.  "The  Ortho  Substitution  Rearrangement  versus  beta-Eliminatlon 
of  Certain  Quaternary  Amnionl-ir.  Ion!.-  with  Gcdlujn  Amide.  Exten- 
sion of  the  Methods  of  Synthesis  of  Vicinal  Alkyl  Aromatic 
Derivatives",  by  C.  R.  Hauser  and  A,  J.  Weinhelmer.  J.  Am. 
Chem.  Soc. . 2A>  1264  (1954). 

20.  "Mechanisms  of  beta-Eliralnatlon  with  Alkyl  Halides  and  Bases 
Using  Deuterium  as  Tracer",  J.  Am.  Chem.  Soc.,  "In  press". 

21.  "The  Acylation  of  Ketones  to  Form  beta--Dlketone  or  beta  Keto 
Aldehydes",  Organic  Reactions  VIII,  "In  press". 

22.  "Synthesis  and  Reactions  of  alt>ha--Dlalkylamlnobenzyl  n-Butyl 
Ethers.  Condensations  with  Grlgnard  Reagents  to  Form  Tertiary 
Amines". 

23»  "Relative  Extents  of  Rearrangement  of  Some  Primary  Amines  of 
the  Neopentyl  Type  with  Nitrous  Acid.  Electronic  versus 
Sterlc  Factors". 

24.  "Controlled  Acylation  of  Ketones  with  Acid  Chlorides  to  Fonn 
be ta-Dlke tones  Using  Sodium  Amide". 

25.  "Some  Methods  of  Synthesis  of  beta-Keto  Esters  of  the  Type 
RCOCH2COOC2H^". 

26.  "Influence  of  Metallic  Cation  of  Organo  Metallic  Compounds 
on  Courses  of  Reactions". 

27.  "Theory  of  Formation  of  be ta-Dlke tones  from  Anhydrides  and 
Ketones  by  Boron  Ti'lfluoride 


28 


"Stereochemistry  of  Rearrangement  of  Benzyl  Secondary  Butyl 
Ether  by  Potaeslvim  Amide". 


29»  "Stereochemical  Courge  of  Rur.rranf^ement  of  hi p-( alpha-Methyl- 
be  n zyl  )-e  tho r ''  „ 

30.  "Beta-Elimination  of  Certain  Ether g and  Tertiary  Amines  with 
Potasolum  Amide "o 

31.  "Exclusive  beta-Ellminacion  from  Certain  Deutero  Alkyl  Halides 
with  mses". 

32.  "Conversion  of  alpha  Phenyl  alkyl  Halide  c.  to  Dimeric  Olefins 
by  Sodium  Amide  " 

II  • Summary  of  Reeul  t ^ •_ 

The  results  wll!!  be  ronsiCered  ur.le:*  the  headings,  (A)  Con- 
densations, (B)  Rearra^gomen.-J^•.,  and  El  hair..?  irons  ana  Displace- 

ments. The  numb e IB  in  parentheses  refer  to  the  abo\e  list  of  publi- 
cations and  uncompleted  problems  t.  The  u'-pubj  i :.h'rl  I'e suits  will  be 
treated  more  fully  than  the  publlched  ones,  the  s.bctracts  and  com- 
plete discussions  of  which  can  be  found  in  the  accompanying  reprints. 

A.  Condensations.-  (a)  Acylations  of  Ketones  to  Form  beta--Di- 
Icetone s.-  The  forthcoming  chapter  in  Organic  Reactions  (21)  presents 
a critical  survey  of  this  field  employing  both  basic  reagents  and 
boron  fluoride.  Also  other  methods  for  preoering  beta-dlketones  are 
considered. 

The  acylation  of  sodlo  methyl  ketones  (prepared  by  means  of 
sodium  amide)  with  branched  chain  esters  was  found  to  be  effected 
much  more  satisfactorily  with  phenyl  esters  than  with  methyl  or 
ethyl  esters  (9)*  The  method  has  been  especially  useful  for  pre- 
paring beta— dike  tone  8 having  branching  at  both  ends  such  as 
(CH^)^0C0CH2C0C(CH^)^  . 

Although  phenyl  esters  generally  produce  good  yields  of  beta- 


diketones,  the  yield  of  the  unsaturated  beta-dlketone  from  phenyl 
clnnamate  and  acetophenone  has  been  only  3Q^  '"irid  the  reaction  follows 
another  course  (Michael  reaction)  with  ethyl  clnnarriate  (21). 


A much  better  yield  (7C'^)  hae  now  beon  yctalned  eraplovlng  clnnamoyl 
chloride  under  controlled  condltlonc  (24)o  One  equivals^nt  of  the  acid 
chloride  Is  added  at  0°  to  the  eodxo  ketone  prepared  from  three 
equivalents  each  of  the  Ice  tone  and  soolum  amide  c 


NaNHg  C6H^CII  .-GHCCCi 

GH3COC6H5 ITr.CH2G0C5H^  ^ C^jH^GH:  ^GHCOCH.^GOCgH^ 


It  should  be  pointed  out  thrt.,  under  the  ueual  conditions,  the  acid 
chloride  diacj’^lates  the  ketont',  tb -t  Is,  the  beta -.11  ketone  (as  Its 
sodio  derivative  / is  fui'Cher  acyj."  tsi  ’ Gk ! . ’.V-he  sc^ps  of  the  present 
method  Is  being  Investlgatedc. 

Sodium  hydride  ivas  shown  tc  prouuce  equalJ.y  good  yields  as  sodium 
amide  and  better  yields  than  sodium  ethoxide  or  sodium  In  various 
acylations  of  ketones  with  ethyl  or  methyl  esters  (3)» 

Boron  trlfluorlde  Is  eapeclally  appropriate  for  effecting  certain 
acylations  of  ketones  with.  allr>hatic  anhydrides  (21),  and  the  theory 
of  the  reaction  Is  Interesting.  Evidence  was  obtained  (27)  that  the 
boron  trlfluorlde  complex  of  the  beta-dlketone  Is  first  formed  and 
that  It  loses  hydrogen  fluoride  to  give  the  boron  dlfluorlde  complex 
of  the  beta-dlketone  from  which  the  beta-dlketone  Is  subsequently 
liberated  by  means  of  hot  sodium  acetate  solution.  The  evidence  will 
be  presented  In  a forthcoming  paper  together  with  more  extensive 
results  obtained  under  other  sponsorship. 

In  connection  with  the  acylations  of  ketones,  a study  was  made 
of  the  self-condensation  of  aliphatic  anhydrides  by  boron  trlfluorlde 
which  produces,  after  hydrolysis  and  decarboxylation  of  Intermediates, 
good  yields  of  certain  symmetrical  ketones  (5)» 

In  contrast  to  ketones,  aldehydes  having  alphn-hydrogen  fail  to 
be  acylated  with  acetic  anhydride  In  the  presence  of  boron  trlfluorlde. 
Instead,  addition  occurs  to  form  the  dlacetate  (2). 


( "b ) Other  conde r.satl  cn s Tr.vo.-. s;  Carbon?/!  Of/cr^cumTs  or  Nitriles. 
Sodium  hydride  was  shown  r _?  ; u.Sc!.  ul'  r.-af'en'  f m’  effeoting  the 
acylations  of  esters  and  the  carte tiicxylations  of  ketones  and  esters® 

It  Is  particularly  appropriate  for  certain  mixed  ester  condensations 

(3). 

Nitriles  having  alpha  hydrogen  were  seif  condensed  bj'’  basic  re- 
agents to  form  beta--lmino  nitriles  (Bn  Certain  mixed  nitrile  con- 
densations were  also  effected  '.c  ‘'r 

Potassium  dlphenyimetrhde . pr^efa:  :-i  ircm  pctaselum  amide  and 
dlphe nylme thane , was  acyiated  with  tri pbunylacetyl  and  dlphenylacetyl 
chlorides  to  form  pentaphenylacetone  and  te  vx’aphenylacetone  resoect- 
ively  (4),  The  potassium  derivative  of  benzohydrylamlne,  prepared 
from  potassium  am.lde  and  the  amine,  was  carbonated  to  give  the  cor- 
responding alpha-amino  acid  (l).  Similar  reactions  were  effected 
with  certain  derivatives  of  the  amine  (l). 

Various  condensation  reactions  leading  to  the  formation  of 
beta-keto  esters  of  the  type  RGCCK2C0GC2H^  being  investigated  (25)» 
The  work  has  not  yet  progressed  sufficiently  far  to  draw  any  con- 
clusions as  to  the  value  of  the  several  methods  under  consideration. 

( o ) Influence  of  Metallic  Cation  in  Certain  Condensations  and 
Associated  Reactions.-  When  two  courses  of  reaction  are  possible  with 
a carbanlon  (or  potential  carbanion)  the  metallic  cation  may  determine 
which  course  will  predominate  (26).  Thus,  ■’'fhereas  lithium  phenyl  and 
phenylmagneslum  bromide  add  to  the  carbonyl  groups  of  acetophenone  and 
ethyl  phenylace tate , sodium  phenyl  was  found  to  ionize  mainly  the 
alpha-hydrogens  of  these  carbonyl  compounds  to  form  the  enolate  anions 
which  are  the  reactive  intermediates  in  their  self-condensations. 


*) 

similarly  sodium  phenyl  i'cnlzcl  iria'iiiy  *:‘.o  d’’ '.hi-hydr cjer.  cf  mesltyl- 
aoetonitrile  whereas  lithium  phenyl  adds  largely  to  the  nitrile  group. 
However,  like  lithium  phenyl,  sodium,  phenyl  under'vent  1,2-addltlon 
with  benzalacetophenone  whereas  phenylroagneslum  oromlde  Is  known  to 
exhibit  exclusively  1, 4-addltlon. 

( d ) Condensations  of  alpha-Dlalltylamlnobenzyl  n -Butyl  Ethers 
with  Grlgnard  Reagents  to  Form  Tertiary  Amines^-  This  type  of  con- 
densation may  be  represented  by  the  general  equation  in  which  Y stands 
for  a relatively  electronegative  group. 

CgH^CH-Y  ^ ^ CgH^CH-R'  ^ MgXY 

fJRp  NR2 

The  present  reaction  in  which  Y is  produces  much  better  yields 

than  previous  cases  where  Y is  another  group.  The  preparations  of  the 
alpha-dl aivylomlnobenzl  ethers  are  also  of  Interest.  The  abstract  of 
the  paper  soon  to  be  submitted  for  publ.icatlon  is  given  below. 

Abstract.-  llethods  have  been  developed  for  the  synthesis  of 
alpha-dlalkyl ami nobenzyl  n-butyl  ethers  and  their  p-methoxy  and 
p-chloro  derivatives  from  aromatic  aldehydes,  aliphatic  secondary 
amines  and  butanol -1.  The  parent  type  of  compound,  C^H^CH(NR2 
R — CH.^,  >ras  shown  to  be  readily  Interccnvertable  with  the  diamine, 
CgH^CH(NR2)2f  “but  not  with  the  acetal.  A series  of  the  amino  ethers 
were  condensed  with  Grlgnard  reagents  to  form  tertiary  amines  of  the 
type,  C6H5CH(NR2)r‘ , certain  of  which  are  difficult  to  prepare  by  the 
more  common  methods.  This  substitiitlon  with  Grlgnard  reagents  is 
freer  of  side  reactions  than  that  of  amino  nitriles,  C5H^CH(NR2 )CN, 
with  these  reagents  which  has  previously  been  employed  for  such 
tertiary  amines. 


An  amino  ether  was  ■^ecuced  by  u- hu  '. /’miaf^iu. si  Jin  ciii cJo  (involving 
the  hydride  ion)  and  by  r^j'drogen  In  bhe  ~ne fence;  r ca ca: yr; & 

Certain  aspects  of  the  mechanisms  of  formation  of  the  a.uxno  ethers 
and  of  their  reactions  with  Grlgnard  reagents  are  considered© 

(e  ) Condensations  to  Form  K-Heterocrolics.*-  The  theory  of  the 
relative  ease  of  aromatic  cycllzatlons  of  2— , 3”»  ami  nopyridine 

derivatives  was  elucidated,  and  then  used  in  the  synthesis  of  new 
naphthyridines  (6).  Acyl  derivatives  of  beta.-imlno  nitriles  (see  b) 
were  cycllzed  by  sodium  amldo  to  form  2-hydroxy“4v-amlnopyrldines  (8). 
Benzonltrlle  was  trlmerlzed  bj"-  basic  reagents  to  form  trlazlnes  (?)• 

(f  ) Condensations  Involving  Silicon  Compounds.--  The  alpha- 
hydrogen  of  certain  esters  was  metalated  with  sodltim  triphenylmethlde 
and  the  resulting  sodlo  esters  then  slllco~alkylated  with  trimethyl— 
chloroella.ne  to  form  sllyl  esters  (15 )•  Grlgnard  reagents  prepared 
from  alpha-halo  silane  8 ’vere  condensed  with  acetic  anhydride  to  form 
sllyl  hetones,  vrlth  allyl  bromide  ■*  o foiir;  the  sllyl  olefin,  and  with 
acetone  and  benzaldehyde  to  give  sllyl  carblnols  (l3)»  Certain  other 
condensation  type  of  reactions  were  also  effected  ’vlth  sllyl  com- 
pounds (13  )• 

B.  Rearrangements.—  (a)  The  mechanism  of  the  Stevens  re- 
arrangement involving  the  1,2-shift  of  an  alhyl  group  within  a car- 
banlon,  was  elucidated  and  then  used  in  the  extension  of  this  type  of 
rearrangement  (lO).  In  agreement  with  the  mechanism,  optically  active 
benzyl  secondai’y  butyl  ether  was  found  to  be  rearranged  by  potassium 
amide  with  some  retention  of  activity  but  further  experiments  are  re- 
quired before  drawing  conclusions  (28).  In  connection  with  this  work 
a rapid  method  for  the  resolution  of  s-butyl  alcohol  was  devised  (l6)« 


The  stereochemic'il  ecu'^’Le  ex’  rhe  ..'i-.'  r r c."  ’..xx  ••'e.ii.phH  riethy'j.' • 

benzyl  )~ether  with  r-'-jcat)?,  i'j,n  rr.iitj  i»t's  ^ riVo bv  i [.aijed  bxr:.  wjrlx 

ia  needed  before  definite  conol’aejons  ?.ur.  be  bx-awn  (r-?}c  Dinhenan 
Tnras  rearranged  to  a ])henanthrol  and  phenantlirene  by  potasclim  amide 
(18). 

Quaternary  ammcnluiTi  ions  having  the  benzyl  group.,  which  exhibit 
the  Stevens  l,2--shirt  ’.nth  mcsst  basic  reagents,  were  ahowTi  to  undergo 
rearrangement  In-vcx’  ing  the  e^ra-:^ni■  ring  with  sodi-ja  anlde  In  liquid 
ammonia  to  form  ortho  substituted  tertiary  amines  '!ll)c  The  mechanism 
was  elucidated  and  used  In  the  extension  of  this  remarkable  type  of 
rearrangement  to  form  vicinal  alkyl  aromatic  derivatives  (11,  19 )• 

In  contrast  to  benzyl  ethers  (lO),  benzyl  sulfides  were  found  to  under 
go  this  ortho  substitution  rearrangement  (17). 

(b)  Rearrangements  of  Carbonlum  Ions.-  A study  was  made  of  the 
factors  governing  the  relative  extents  of  rearrangement  of  certain 
primary  amines  of  the  neopentyl  type  with  nitrous  acid  (23)»  These 
reactions  Involve  presumable  the  Intermediate  formations  of  dlazonlum 
Ions  and  unrearranged  and  rearranged  carbonl’um  Ions,  The  present 
results  Illustrate  the  Importance  of  both  electronic  and  sterlc 
factors.  The  abstract  of  the  paper  soon  to  be  submitted  for  publi- 
cation Is  given  below. 

Abstract.-  Four  primary  amines  of  the  alpha-phenylneopentyl  type 
have  been  prepared  and  their  products  of  reaction  with  nitrous  acid 
determined,  Alpha-Phenylneopentylamlne  gave  exclusively  the  cor- 
responding unrearranged  alcohol  or  its  nitrite  ester,  whereas  the 
amine  having  three  ethyl  groups  on  the  beta-carbon  atom  and  amines 
having  a phenyl  group  and  two  methyl  or  ethyl  gi’oups  on  the  beta- 
carbon  atoms,  formed  rearranged  products  as  well  as  the  unrearranged 
alcohols. 
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The  rearranged  prclar-'.-f  •;''  ■••>:::  l:  oir.jr.‘.c  j.vllrii-3  .•',n2  'h-.' 

rearranged  alcohol.  All  of  t'*.e  i and  ’arrearrangec.  alccholB, 

some  of  the  olefins,  and  certain  cf  the  kticaeo  produced  on  ozor.i- 
zatlon  of  the  olefins  were  Independently  synthenlzed  for  comparlsono 
In  connection  with  the  synthesis  of  two  of  the  amines,  the  Inter- 
mediate oximes  were  obtained  more  readily  from  the  corresponding 
Imlnes  and  hydroxylamine  than  from  the  corresponding  ketones*  The 
relative  Importance  of  olccf^ro.d.:  and  sterlc  factors  In  determining 
the  extents  of  rea.rrangeo'-.tnt  lave  been  considered* 

C.  Eliminations  anl  Displacements.-  (a)  Beta- -Eliminations 
versus  alpha-Ellmlnatlons.-  Appropriately  substituted  deutero  alkyl 
halides  were  employed  to  determine  the  mode  of  elimination  of  the 
halides  with  potassium  amide  In  liquid  ammonia.  It  was  experimentally 
established  that  beta-ellralnatlon  occurs  exclusively  or  predominately 
with  the  halides  studied  but,  when  ether  also  ’•.'as  present,  some 
alpha-elimination  appeared  to  take  place  with  n-octyl  halide  (l4). 
However,  further  ■'•'ork  has  indicated  that.  In  the  absence  of  ether, 
even  this  halide  exhibits  exclusive  beta-ellralnatlon  (31)»  The  pro- 
blem Is  being  thoroughly  Investigated, 

In  contrast  to  purely  aliphatic  alkyl  halides  having  beta- 
hydrogen,  alpha -phenylalkyl  halides  react  with  sodium,  amide  In  liquid 
ammonia  to  form  dimeric  olefins,  and  evidence  ’Amis  obtained  that  the 
reaction  Involves  an  alkylation  mechanism  and  not  alpha-elimination, 
accompanied  by  dimerization  (32),  Further  work  is  In  progress, 

(b)  Mechanisms  of  be ta-El 1ml nation,-  By  employing  appropriately 
deuterated  alkyl  halides,  evidence  was  obtained  that  the  beta- 
elimination  of  the  hydrogen  hoillde  from,  certain  alkyl  halides  by 
potassium  amide  In  liquid  ammonia  Involves  the  simultaneous  removal 
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of  the  proton  and  halide  icn  vl^,20.'u  However,  the  be ta-ellirl nation 
of  methanol  from  certain  beta-phenyl  alkyl  ethers  by  potassium  amide 
evidently  Involves  the  Intermediate  formation  of  the  corresponding 
carbanlon,  since,  on  adding  deuterl\jim  oxide  to  the  mixture  before  the 
completion  of  the  reaction,  some  deuterium  was  found  In  the  recovered 
ether  (30). 

(c)  Displacements  on  Sillccn  and  Carbon.-  The  benzyl,  dl- 
phenylmethyl  and  trlpheuylmethyi  groups  In  appropriately  tetra- 
substltuted  hyd'^ocarbon  silanes  were  found  to  be  displaced  by  potas- 
sium amide  In  liquid  ammonia  and  by  sodium  ethoxlde  In  refluxing 
ethanol,  but  not  by  certain  other  basic  reagents  (12).  ^Veakly  basic 
anions  such  as  the  acetate  and  cyanide  Ions  atcack  the  alpha— carbon 
displacing  halide  Ion  In  certain  alpha-halo a Hanes  whereas  the 
strongly  basic  amide  Ion  attacks  silicon  displacing  the  halocarbon 
group  (13 )•  However,  we  believe  that  by  employing  an  appropriate 
metallic  cation  along  with  the  amide  ion  or  other  potentially  strong 
base,  It  should  be  possible  to  effect  displacements  at  the  alpha- 
carbon  of  alpha-halosllanes  without  cleaving  the  silicon-carbon  bond. 
We  hope  to  study  such  reactions  since  they  may  lend  to  the  synthesis 
of  a number  of  new  silicon  compounds  having  functional  groups. 

Displacements  on  carbon  were  involved  In  certain  of  the  reactions 
considered  above.  Thus,  this  type  of  reaction  occurs  in  the  alkyl- 
ation mechanism  for  the  conversion  of  alpha-phenylalkyl  halides  by 
sodium  amide  In  liquid  ammonia  to  dimeric  olefins.  This  was  con- 
sidered above  under  0 (a).  Moreover,  the  reaction  of  alpha-dlalkyl- 
amlnobenzyl  n-butyl  ethers  ’/rt.th  Grignard  reagents  considered  tinder 
A (d),  appears  to  Involve  a oarticularly  Interesting  type  of  dis- 
placement . 
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A complete  evaluation  of  the  contribution  of  the  present  results 
to  organic  chemistry  would  be  difficult  to  make  nt  this  time.  How- 
ever, some  general  aspects  of  the  contribution  may  be  indicated.  They 
are  concerned  with  both  the  theory  and  practice  of  organic  chemistry. 

A.  Mechanisms  and  Factors  Governinp;  Reactions.—  The  mechanisms 
of  several  reactions  have  been  elucidated  including  the  boron  fluoride 
method  of  acylation  of  ketones  (27^-  the  displacement  of  carbanions 
from  silicon  by  the  amide  Ion  (12,13),  the  beta-eilrolnatlons  of  alkyl 
halides  (l4,  20,  31)  and  ethers  (30)>  nnd  especially  the  Stevens 
1,2-shift  of  benzyl  ethers  (10,28,  29)  and  the  ortho  substitution  re- 
arrangement of  benzyl  q-uaternary  aminonl\am  ions  (11,  19  )• 

The  factors  governing  several  reactions  have  been  established 
or  indicated  including  the  rearrangements  mentioned  above,  the 
acylations  of  ketones  (9.  2^),  the  cyclizatlons  of  amlnopyrldlne 
derivatives  (6),  and  certain  reactions  by  basic  reagents  in  which 
the  metallic  cation  plays  an  important  role  (12,  26).  These  contri- 
butions to  the  theory  of  reactions  are  of  imoortance  not  only  in 
themselves  but  also  for  the  advancement  of  synthesis. 

B.  Synthe ses .-  Many  new  compounds  have  been  synthesized  and  even 

certain  new  types  have  been  prepared.  Probably  the  most 

significant  contribution  from  the  practical  standpoint  was  the  dis- 
covery of  several  essentially  new  methods  of  synthe si s which  has  made 
possible  the  preparation  of  many  new  compoundc.  A particularly 
Important  method  Involves  the  ortho  substitution  rearrangement  (11, 

17,  19)  which  may  be  employed  not  only  for  the  preparation  of  the 
vicinal  alkyl  aromatic  tertiary  amines  resulting  from  the  rearrange- 
ment but  also  for  the  synthesis  of  various  related  compounds  including 
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alcohols  and  carbo^^/lic  acll-i,  3-'. ; i.j„  nev^  ;.i.ppllcat.lcnB  of  this 
method  are  helng  maaeo 

Two  useful  developments  Involve  the  synthesis  of  alpha- -dialkyl- 
aminohenzyl  n-butyl  ethers  and  their  condensations  xirith  Grignard  re- 
agents to  form  tertiary  amines  some  of  which  are  difficult  to  prepare 
by  other  methods  (22). 

Methods  for  preparing  silicon  compounds  include  the  silico- 
alkylation  of  sodio  esters  (15;  and  of  potassio  diphenylmetliide  and 
triphenj'-lmethide  with  trimethyl  chi  oro  silane  (12),  and  the  reactions 
of  the  Grignard  reagents  of  alpha— halo silanes  with  certain  compounds 
(13). 

Other  methods  include  the  syntheses  of  diacetates  (2),  ketones 
(^>5)»  naphthyridlne 8 (6),  beta-im-lnonitrlles  and  2-hydroxy-4— amino- 
pyridine  s (8),  beta  dlketones  and  beta-keto  esters  (3,  9>  24),  cyclic 
ethers  and  phenanthrenes  (18),  tertiary  rmines  and  quaternary  am- 
monium compounds  (11,  19)  and  primary  amines  and  alcohols  (23). 
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